Patent Abstracts of Japan 



EUROPEAN PATENT OFFICE 



PUBLICATION NUMBER 
PUBLICATION DATE 

APPLICATION DATE 
APPLICATION NUMBER 



08264766 
11-10-96. 

27-03-95 
07067520 



APPLICANT : OKI ELECTRIC IND CO LTD; 
INVENTOR : AKIYAMA YUTAKA; 
: H01L 29/78 



INT.CL. 
TITLE 



FIELD-EFFECT TRANSISTOR AND ITS 
MANUFACTURE 




ABSTRACT : PURPOSE: To reduce the degree that the periphery of the end portion of a second 

conductivity type diffusion region may turn into a first conductivity type diffusion region, as 
compared with the conventional case, by forming the second conductivity type diffusion 
region and the first conductivity diffusion region constituting a channel part, in the manner 
in which the respective transversal ends almost coincide with each other. 

CONSTITUTION: A P-type diffusion region 13 is constituted of a first P-type diffusion 
region 1 3a and a second P-type diffusion region 1 3b deeper than an N-type diffusion 
region 17 which is formed on the surface layer part of the region 13a and constitutes a 
channel part 17. These diffusion regions 13b, 17 are formed on the substrate 1 1 in the 
following manner; the end portion in the transversal direction of the P-type diffusion region 
13, i.e., the end portion in the transversal direction of the second P-type diffusion region 
13b coincides with the end portion in the transversal direction of the N+ type 
diffusion region 17 constituting the channel part. Thereby the degree that the periphery of 
the end portion of the second conductivity type diffusion region turns to the first 
conductivity type diffusion region of high concentration is reduced, so that electric field 
concentration of the second conductivity type region is relieved. 
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Nnmtoiuri 

m*a 13 mi *«s©¥*rFtt£. grFJfe©- 

©ffiift®«©-S&il3&> £, &<g#<fc 0 TJ£&$ 

n&ftft&® « i **€s©&m<i«"£, mess 2 

. MG* 2 *«9©ttftfc*& J: *;HB£«m--5 
[S#^ 2 3 g$a i i£G«® «IMWR h 7 > * 

rtioitwirwi/y^^HiBswjjtrsiWBa i *ma© 

' im#m 3 3 i wtit 2 ce*©*jmui h 7 
KrESt 2 £«is©i£ftM#£, si 1 ©si 2 s^so&tt 

fftt&. gS§ 1 ©a2**ffi©itft««©*l«CjgfK 
Sh^TJlWB^ir^MBfttlfiO-SJS 1 *mS©J£Stffi 
0 (281*83©* 2 ©SI 2 **2©&ft«*2:T* 

Nf#9(4] fg 1 tt«S©¥*#Ttt&. 1TFJ6©— 
tfC»*£hfcft2*«S©tttt«tt&. SSI2$eg 
©i£ft««©-aaE®^6R<B«J:0SVi8i$TJPiac$ 

nfeKa^E©sij»fltaoi£a{i«i, flr£si2ssmM 
©&&®«©> BtE£s*&©sg 1 wmm&nmm 

£Sft£&a-^©S&#©SBSj5©sl>fc< 

ft* 1 $^s©&&®#±fc^$nfcy- hjsfi&K 

Rlft&T* £ ©»«©» A/«» 1 »«fi©¥IHrFJ|!li 

H2*«aojtft««s^-rsfc«)©^ffife^*xi- 
kx y y > ^s©^ hnsm^T* ip^h fcjRsi©* 
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[®*^53 »*«4llE«©«»aa*h7>5?X^ 

KfESI 2 #*ffl©jfittffl«S^f *fc8&©**6%©* 
A12, K*«4&&t&ETft©&U&Sl;:&T*A1-.5* 

-©«(c«r*ciic±Dff5ct*^atrs«* 

J0 [5!91©f8&!IIft&9!3 

[000 13 

UBK±©WB£fl C©R9!tt. VD (Vertical Dif 
fusion : W&W MOSFET (Metal Oxide Senicood 
uctor Field Effect Transistor)l;:ft3e$tt*!fc1Rffi© 

* h 9>$*x^©*fi*j:tf*0ta#a5CHr* s>© 

[0 0 0 23 

[f£*©ftH53 tttt£©ttJUMIt h 5 >&7>9tfimx.& 
20 8BJE/a©SjS-?itTaB3*lTt*5 (#J*H30RI : 
m^&flH 9 8 9-6SI1 8~2 OH) . £©«fc5fc4£ 
«H©«JM»*r*9>5?;i^fct>, x7*U—>a>S* 
±tfx>A>**>hffl*ebjfe©a**D CfcEXKl© 
SI 2 9-3 1H) ; JmeiiffijitjSUffi^ttSnT 

[0 0 0 33 

i&m-timviV&o tr saw 88®o^7^'j - 
a9 (a) ©ffin«j:tf. mfti*©ttiENft£*§ 

30 . LT*LfcB9 (B) ©HS¥®BlC**H?tl5KLfc« 

it£#ufct>©j&V #*.stt£. tafc*. *i**s 

©^#f*:TS6tl/T©N- ffl5/Ua>«Rl 1 i. HO 
SKI l'©— »t»jjESft&»2*«B©i6KMlgiiL 
T©PSJ6«««1 3t, i©PSS£fiffi«i 3©-« 
Sffi^S C©«« 1 3 JcD&t^S-pg&StifcKftg 
©» 1 »«S©JStt««tLT©V-7a>^^ hffi© 

n* aattt*«i 5t r psffi»«i«i 3©. twsy- 
mists **Afc«ff»*h?>^^T**. * 

*, B 9 t*UT, 2 1 hmffi, 2 3 

2 5ttE«^©«TH:y-7«S, 2 714£iry- 
hffiR©fiH6J:ZWEA±©&©trK»t& 

[0 0 0 43 C©B9S«ViTR«Lfc«|?.»fth5> 

o *fcwfc, bio (a) jc^Lfc^c ^t^;uee©- 
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mzT>m&-$&ri2>z.ttuzfzt!> mi o ca) «ps 
T^b?tS5^#ss)' . y- bmm2 1 izmi&oiE&mek 

±©«EE£:;&>tt£V>iy-X • H U"f >HR\zWj&&Mii 
DMOSFETtC7SoTL£5) . fCT. cn£RrjL 

■rsfc©. E9i3«ktfBiio <b) ic-en-6n*ufc« 
#irj©3I o a ta*pgsiJ;tt®« 1 3 ©-€-n«k t> *g < & 

*;HSS«BKUTVi*NSit«t«« 1 7 ©«b*fa© 
K«3»tPattftlHtt 1 3 omZfoonilSte: 0 2 jt mU& 

[0 0 0 5) Uj&»L-&**&, n©fiJHfc«S5Bfi#©3F 

1 7©«^ifij©®r)fflL*«PMaSj^«l 3©-S-n±D 

s©m^sa* h 7>^x^©»ffsi«ii±$-&sjfe-c»* 

14. N* g&fMBttl 7©«*|ft©a0fllb*tPffii£« 
®«1 '3©*nj:D<&JKU:lc;fc#<fc*fc, 010 
(B) ©Qffl^Srit^cUfcH 1 l»6tliT««« 
i"v P SJ£»«« 1 3 ©SS©8&9- 1 3 x ©Hffl©;5*ft D 

©. y-hms2 i (si o#sg) icb#utt«±©v 

-f^X©€&, KW> (N- I'>'J3>S«11) C 

77X©m&£-?-n-?na>tt.5i. pa&«t««i 3© 

«8©S#1 3 xT«^4>*^;i*fc©i%.*.S>ft.£. 
[0 0 0 6] 

[8SB £©©#!£] -tut. £©ffiH©»— 

«ic»j«snfc»2*«a©it&««t, m^2ig«s 

©S£tfc®*£© — S^®**£>K®Ki: D^UgScf T5i2ffc$ 

ttfciss«©ft 1 *ma©S2;»®« t . natesi 2 ssma 

©&«««©. itr£SJ»fi©ft 1 *SS©JSStm«5i(S» 

&ft 1 J»«a©a«**t±n**sn)ty— hjfe&si 

»c*5v>t, srffi*2**s©&*««fc±tf?r*;ns 
*«jjrirsiWB» 1 »«s©*s»fi«fe©*©©«t^rti 

©»«**BS— &©jRS8iJi*J:5lc, £ns&«t®#£ 
A^fcCi&#mir5. 
[0 0 0 7] C©ffiB©ft=WHCJ:n«. B— 

f5 ft 1 B«fi©4«nrFJftJ:lC. gT«© 

i . Ktt«-7 7. & (om}&<D8/uf*m immm ©¥3*#t 
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«2&«frx ^ K**L-?-©re PgB©Bi p^&wwe^hsa: 
*»*J:3lCXy^>^sr*X8i, 8lyf>ifja 
B®Sto«««^X***l,fcW6©¥lWrF«K:, 5 s - 

+*-nH»*«wrt- «* 1 *«a©it»@«^«-rs& 
©©w***a.r*xst**&£i«MRirs. 

[000 8] 

CfffflJ H ©HJgS©ft-$gipi©«#8)* h 7 >5?x* £ 

±n«, ft2«sa©st«M«*«tDf?^^;i^s#i^ 

-f *ft 1 *SM©lt«<S«*©fe©©St>&|^©jg*tBS- 
20 S©H«ift5,k5JC, £n<=>i£ft®B£ft*.fc©T. 
ft 2 *«S©S£KB«©*8gP©J3BJWSiS£©ft 1 *« 
Si£«««ifc5gS**8^.k OBttSns. 
[0 0 0 9] £&, £©iBB©ft:^B9!©«J|3&*h5 

>s?x*©Sjfc&a:jcj:n«. ft2*ma©3£»@«s 

^fc£oTJ»jr*^tffci£ft'7Xir£, ?**WB« 
*ft 1 *«S©»»««»fi0*©it*T7. 

twits. £©&©. 5 & **/i'B«tttT*Bi*« 

S©&ftBi££ft 2 *«B©MBtt£tt U)r£©*ft 
[0010] 

[&Bfl] KT» BB£#BLT;r©fflJB©*JW»*f 

5>5?z^*j:V"5-©«i£j&fe©iiifi«»co^T*n-e 
©^sBjisaJsmjfesaffKBKfltjicsuTfesic-r*'^ 
©»**f*UTjftu ^BBTSREStfBTsiii 
[ooii] i. m&vtsiw 

30 1-1. «KS©ftl©HJ6B 

HI (A) 14. »l©saS«©«iM6*.hj»5?x.^© 
BSKBCttTSBBB. Bl (B) 14. SI (A) 4> 
©it*B* 13.15.17. 27 ©fitBB«*s^i»-5 

«. 

[0012] £ ©ft 1 ©5UgW©m^«I* h 5 >i^X ^ 

f4. n : ai> u 3 >s« nt, £©&£ 1 1 ©— mz 

^SftfePfflitKfiWKl 3 i. C©PSifift«*l 3 

©— *«ffi#&;:©«*i 3J:D»u«S"e»SES*ifc 

s«i3®. MEy-xa^* hon* a©nmm 
ai 5*«*j«4nfc«»awi.©»^©Bji«©^ft:< i 
fe-SE (^©fti ©#ai8ra4±$&) tMsnft* 
;i^$«^-r-5N* sitft^ai 7 t, sn*s&»£ 
mi 7±t»rie*nfcy-h«n«i 9t. 

SSt. £©*16B©*#»*h5>5?X^"Pl4. PS 
13S, ft 1 ©PSi£1&«« 1 3 a i. Eft 1 
©Paffim®«l 3 .aO&BBfcfR&sraottE?? 
**«ft«*r* N* 1 7 «t D BBV4IS © 

50 ft2©P®j£BKS*iU 3biT*^ttfe«. *LT. 



P 1 3 ©&#fl)©&*g z ©$£«: p fittffcft 

m 1 3 © 5 ©ff 2 o P 1 3 b ®M#A0* 

*i. ?**/H&«PMST*N* fitt:«ff«17 0^ 

«13b, 1 7££«Ufc*ATt**. Jfcfc. Bile 
*^T. 2 1 tty- 2 3tt«t»|BH68«, 2 514 

E«^0*&tty-Z«ff, 2 7I4±ICV-X3>*£ 

10 0 13] ^C. Z\ Off l ©HM«0*ffSS* h 5 > 
5>**IC*5V>T, ff20Pffl»lR««13b©«*AO 
*ir*/W***MST$N* SttttlB«17©* 

AnfrfcoUTBMW*. £Ofcfc, ff2©PSftft£ 
«1 3 bOft^lfijOgJgl-^t^t^l^^Sl^rSN 

(BfffcHLfcEBDtiJUTfJSfc, 0, 0. 5. 0. 8, 

i. 2, 3, 4 umt*ti?n&?Ltc) ztm-\m& 

* WTtt, • N- S©«> 'J 3 >5« 1 1 1 vTNm^m® 
fefttfS. OX l 0 15 i on s/cm 1 £(T©fe©. C 
£Tt42x 1 o ,( i on s/cm 1 Ofe<D£JB»&. * 
£. BfBEte, y-h«S2 1 (01O#Jg) 
_©*4L HW> (N* »5'U3>*«E1 1) 

[0 0 1 4] B214> ±E«!)fflU-*ft6«ttci0, 
±EeflE*«EtttC2:oTW#©SI#S3!RLJt«pttHT* 
•5. £©H2*saittB**J*fc. ff2©P££ftff* 

f8ffi»fi«l 7©«t^|6io^jjj©i60tt}WSSl urn 

VftfrZ. ff 2©PffiJMRfftti 3 b©8tfrfo© 

ii ir ^n^sus arc -s n* m&mmig, 1 7 

ffi©fc*«k08DffiLfc»£-ti. g|io (A) *ffv>T 
fEKREL&a&fc, «?Sife9ix>A>x^>hffl©« 

Ctl 6 ©£*>&. il©l£fffll©*£, ff2 0PSJ£»M 
*1 3 b©St5-|Sjo^{c^L?+^;i^£«|^r<&N 
* Sttfltllttl 7©«^A©»«*s-aUTlri*«JI^ 
61*tm»DfflU&ttff*T©ttBa:ft*J:5fc, ff2 
©Paj£»ff«l 3 b*J:lW Sttftff«l 7«l* 
ft£g£i ifc**a©j&tjiv»j: 

[0 0 15] PSa&ttiKttl 3£ffl©PfiH£« 
««1 3 a*J:^2©Pgttft|$i 3b©2o<D®« 
Tff$LTVi*?I£l4&©«fcSfc;iiT&£. 
#«v>Pffi««l 3SlSlijgjSLJ:5i-rst«ia 
©^{'^iS©*g^n 7r-f D « < ft* 52? 
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©3d£M© j: 5 paa;«®« 1 3 *» 1 ^«tr;ff 2 

©Pfittflfcftttl 3 a. 1 3 bTfcjfctSi. Pffittft 

Wis ©MBr©** 7b 7 7 -f ;niff 2 © p sit 

*ff«l 3bfci-3T|l!fffcTJ#*©T, ffffLfr*. 

[001 6] r©ff ittmvmHkYWJxfi-c 

10 o» HH>t LT©N- •> U 3 >S« 1 1 doss 
Sfrtffci*. 03 (A) N" 5/'j3> 

S«2 1, ^t^PSteff&T-SN* fflJt»««17. 
N* M&Btfg«l 5*«krXV-^ffai2 5T«JSSnS 
SB*. 1 #«ft*. y- KSffi 2 1 c 
V>tt£U:©j|©ffjE£;&Htfc££, 03 (B) H^Lfc 

[ 0 0 1 7 ] 1 - 2. «g©ff 2 ©&»«. 

^ ±SB©ff 1 ©HftWTtt H V'f >«WN- lyijn> 
Sffil l©TB15a5^lC?lFS-r5^J*Bi^Lfc*t. HH 
N- fi*>U3>S«l lro^^H&kD^ 

^L&BrBHT*^. N- S^U3>4fil 10, 

*;i^5«fc 0 unn&aBia^tc h k >®« 3 1 

A. S H l^'T >®« 3 1 ±fc H W >SS 3 3 SAAfc 

-f >M« 3 1 Bu PIBJ£«@« 1 3 SrSnD BtrJ: 5 JcS 
50 fcllfcWJT**. 

[0 0 18] 1-3. Wt©»3©ff]tH 
±iE©ff 1 ©SOtWTtt. PSSS»M«13©, V-X 

3 >^ ^ h ffi ©n + mtmtm 1 5 n^s^ 
ft®®ft<»mmuo>±mz?**)\>m*:m8cTz>x'' m 

&«3fik#i/T , b, c©»-»wjaaffffl*«. ass 

■t©RWfc*T*¥WBfcJ:DWflBHT*S. 
Site. *3t»jS«©ffifiM«lC*etT^t^S«©H 
tbT^S. r:©ff3©^JIt5ilTtt, PfittftMttl 
3, V-X3>:S'/7 hJBON* ntftfti 5*<J:^P 

+ siettff«2 7. y-hjfiBaii 9*«t^-hm® 

2 1 T*&£ft£gB#-?-ft-eft£, n- S->U3>S1£ 
1 1 \Z, DOWCRttT** (^iC¥®0#JS) . -e 
LT» ?-ir*^«*ll«T*N* S©ffii!!S^i 714ft' 
ff«=ffi«l'Tlr»S»2©Paffift**l 3b±C©*» 

[0019] 2. m&zmvm 
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ZZT, 06-081*, 3U£fJ9©§liSHg«P©£fcIg 

tO 0 2 03 jfe*\ mi3f€SO^«#T*tbT. N 

£#3. OX 1 0 1( 1 on s/cm" £tT©StK. 09* 
li:uTtt2X10"ions/cm' ©&«£fi§;gf 
•5. ^l:. £©g«i i±ic v i©pf@ft»« 

854 1 a&mvrztkWL-?*? 4 1 £jgJ&-T5> (06 i<? 
(A) ) . !I©&tt^7x£M lCO^SCOHJg^Ttt 

*©3MiTfTfc5. s«i i©£®jcfli*«s&& 

ftaK£9ff$*WLtf<I>fe< £*>3 0 0 nm©K*fcIS 
lr^fc-586^£Siil-r-5llPgB4 1 a£&$D©7* FD 

C0021] ttiiTz? 4 1 cH*a<D&FA/***tt 1 1 \z 

il SStCStttSHaiffiMt LTIgJ5*< 10 — 100 nmg 

m<omitm oasrttr) iti&v*^ 

4 8€v*£&l,T. Sttl lKMAtfS. 0X10" 
~2. 0 X 1 0" i on s/cm ! OF— 

L-fc^. ^©Kttl^LT'x— ;P£{*9;U£9 0 0-1 2 

0 OT;0m&IGB0OTttaftT#oilX.I£3 0-24 
0#©«gH©$?3gfcBf|Sgfi;6gLT. 3§l©Pgfcfj®« 

1 3 a&»&?« (06 (B) > . ^tz, £©«&©& 

®K&i!tfW^§BI£LT&J55&U 0 — 100 nmgSro 

4UTX^tUT. CetmiCMAJfl. 0X10 1 ' 
-2. 0 x l 0" i on s/cm J OK-XfiTWitf 

#n>£-r ^y^r-s. #iw, £©e&fc#L7x— ;u 

£09*.t£9 0 0-1 2 0 0'C©$££teffl©»3g&i&£T 
*^0iJA«3 0-2 4 0#©«SB©»jlftl$ffi^J6L. 

t. sg2©ps»£»««i 3 hzmmrz. :ni:i 

0. mi©PSi£«®«l 3 a£Sg2©P®&©®«l 47 
3biTi*8n&. Pffii&fWBttl 3*Sf5tl5 (0 
6 (C) ) . PS&ffitSi^l 3©»jfcfc±jfi©*3lC* 

1 * J: tf» 2 © PSttftft* 13a. 13b IC^ttTff 

SSSElc45UTfe«S^n7r-f;P*s^ntP 
1 3 £>*x^U. 
[0 0 2 2] PM&ifcfgisEl 3 ©^*S»A/fc-«Jc. ffi 
WL-7Xi7 4 1 lC2#L"?-©§|Pg|S4 1 a©HCI^-&0()Jff& 

J809Tli, i£ifc-7X^4 1 ©PI 0864 l a^^tcife 



5 > 1^K¥8-2 64 76 6 

**/hwb©n* s©ss«[®«©«^^©^*t, ^2 

©PSJtfMH* 1 3 b©«b*fl©fci8fc&L 1 ^mfitrt 

d, w^ai. 4 #misT*srtm5. mm* 

itXi§ L S©^asnft:7yK3R©Xy5 1 >^-ctt. -> 
■J 3 >Bl<tm S50n m/4J-©tt«TSS&& < X y 5F 
>^r*^t^Rl^T*«©T, 4 1©HP 

irar**. *>£3Aa xy?>y#aiite©#&&;& 

X£ 4 1 JKTBUC*UT4 1 xitT^-f. 
[0 0 2 3] X.^^>ifmm<DmA>tziiiWL-7Xi7 4 1 x 

SfS 1 3f «M©itftfg«S^r-5. £*1*-Z1©!BMIT 
tt^©#J@fc«t0fr7a:p. $fc-f, iyf>jfffll©tlfA 

rmwL-?x>7 4 1 x*wbfcsm©SBifcit*®iffli«K 

£LT§gJS*U 0 — 1 0 0nm§Sog{blH (Ha** 
f) fritz* Ij»f>^j!!IO{«f^« 

«-7X^4 1 xS-7Xi7tUT, C©ffiRtCMAti5. 
OxiO 1 * — 2. Oxi 0 14 ion s/cm* © F— X 

7——)V&m?H£9 0 0 — 1 2 0 Ot:©fiS»gffl©ffS 
ftfiSTSO«Atf3 0 — 2 4 0#©*§gB©*?38&S5H 
^SL,T, ^-1r^;P85^««r-£.^l*mS©J£ft«i« 
£LT©N* 1 7 (0 7 

(A) ) . Xy5 i >^ffla©^j5:il£»-7X^4 lx 
tt. lt«VX^4 l©SPgp4 1 a£J5Tj£Tj-&£tffc'& 
©T (-fe>7 75^" >69H««S tift fc©) Tib* © 
T, N* SfetfcM«l 7tt, ^-©«^I^J©^^2© 

PMSt*ts« i 3 b©«b&i6j©^jgir^LBS— a©&e 
HitaotMsni. zott&s PM&f&m.mi 3 
©^8B©^H»^jis©NMSB»35*#«rr*sa$^3t5 

[0 0 2 4] -?-©^ &&©7* hUV^77^S%^ 
S*£S@«1 5:fe«ktfP* i£fi:®«2 7^, 

(07 (B) ) . jfctc. ^oAK&««j:tftt»Aa: 
-en-^ti^jsr-s (as (a) ) . mz. i^osis 

US* «fc U%8B2ini&$glC ^ D I 3 raJfij^H 2 3 1 3 > 9 i? 
h*—)V2 3 a LZ&BLL. -?-©&. EH (V— X« 
ffi) 2 5Zm&L?2> (H8 (B) ) . ef-F««2 1tt 

[0 0 2 5] JLJ£(cfeViT«» C©tnS©€^*F7 
50 >^X^©«it*> < kr^gji^©ia£«li:oViT-€-tl-€ r 
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